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Abstract 
A product, a process or service is considered nonconforming when one or more of its characteristics do not meet the specified 
requirements. Nonconformities may result from deficiencies in the internal management of the organization, due to internal or 
external complaints or due to dissatisfaction with the specific requirements of the product or service. 
The department of quality can analyse reported nonconformities with special instruments, it finds generating factors of 
nonconformities and suggests solutions in order to prevent and rectify the identified nonconformities, to improve the 
performances of the organization. 
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1. Introduction 
Electrostatic painting is part of the activity of treatment, coating and decoration of metal surfaces. Part of the 
electrostatic coating is that of powder coating. 
Within this type of coating there are a number of factors that directly influence the quality of the final product, 
having a significant impact on the product’s quality control: inconsistency of the painter’s quality with that of the 
client’s quality, paint quality, the quality of the raw material or the chemical pre-treatment painting etc. 
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This paper aims to point out the most important steps that influence product quality of a paint coated product that 
can lead to non-conformities in the field and therefore may represent a guide for those working in the field of 
electrostatic painting. 
2. Theoretical foundations 
2.1. Defining nonconformities 
By definition a nonconformity means not fulfilling a requirement. The ISO 19011 standard (which is a guide) 
indicates two types of nonconformities:  major nonconformities and minor nonconformities. 
 Major nonconformities. We are dealing with a major nonconformity in the following situations: 
x The  identified problem  jeopardizes the function of a requirement of reference standards (in the case of quality 
control we are talking about ISO 9001); 
x The identified problem endangers  the conformity of the product; 
x The identified problem endangers customer satisfaction. 
Such an unconformity can lead to significant damage for the organization, and in worst case, it can lead to losing 
the business, when the unconformity isn’t treated properly. 
The minor unconformity is the unconformity that appears isolated within the organization but if it’s not treated 
properly, it can lead to major unconformities.   
A particular situation arises when with the occasion of an audit when many minor unconformities are discovered 
in many areas of the organization and these minor unconformities are related to the same process (examples: 
document control, registration control, traceability in production facilities etc.) Surely the assemblage of these minor 
unconformities can be viewed as a major unconformity. In this situation, the auditor will write one unconformity 
report supporting that it is one major unconformity [3]. 
These unconformities are sometimes called critical unconformities and uncritical unconformities. It is important 
for these to be identified and treated according to their importance. 
2.2. Defining unconformities in the field of electrostatic powder coating 
In customer service, the unconformities are those defects that are not accepted by the client in their point of view, 
some might just be simple defects in the product’s appearance: scratches, different shades, spots, impurities in the 
layers of paint, without any reference to the long-term impact, such as: withstanding the development of rust, the 
peeling of the paint, impact resistance etc. 
Since the pallet of unconformities is much greater, in the process of electromagnetic paint coating the 
unconformities are classified by their effect: 
x The visual appearance of the paint;  
x The quality of the pre-treatment chemical;  
x The quality of the powder coating; 
x Two or all three effects. 
3. Description 
3.1. The types of unconformities in the field of electrostatic powder coating 
3.1.1. Unconformities of the visual appearance of layer of paint 
In this category we find those defects that have an immediate and strong visual impact and the size, distribution 
and number creates a visual discomfort, on a certain area of the product or on its entire surface. In these cases, the 
responsibility is that of the painter. 
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In this category we have the following [6]: 
x The appearance of the product itself is improper. In this case the coating of significant surfaces must not show 
any metal areas that are not covered with paint. When the covered surface is examined at a 60o, at a 3 meter 
distance, it must not show any signs of roughness, bubbles, opaque areas, scratches, craters, bumps or other 
visual defects: contamination with other colours, grease, textile yarn or hair etc. 
The coated area has to be of an even colour and gloss, with a good surface coverage. When the product 
undergoes an overall examination, its appearance is examined the following way: 
- Its exterior from a distance of at least 5 meters; 
- Its interior from a distance of at least 3 meters.   
x The gloss of unsatisfactory paint. The conformity of the paint’s surface gloss is usually done with a gloss 
measuring device, designed for this field. In case in which the surface area is too small to be measured, and 
measurements [5] cannot be done with a device, the gloss level is checked using visual confrontation, at a 
medium angle (approximately 60q tilting), with a reference plate. 
There are three main groups depending on the level of the gloss: 
1st category:      0  - 30  ± 5 units – matte paint; 
2nd category:     31 - 70  ± 7 units – semi gloss paint; 
3rd category:     71 - 100 ± 10 units – glossy paint. 
In case in which the paint is unsatisfactory and doesn’t meet the client’s requirements we are dealing with an 
unconformity, which in many cases can lead to the refusal of the product by the client. This unconformity is in 
general due to the wrong choice in picking out the powder paint coat, insufficient polymerization or excessive 
polymerization. 
x The improper thickness of the layers of paint. On each verified product the thickness of the layer is measured in 
at least 5 areas (approx. 1 cm2) with 3-5 readings of an area. The average value of individual readings of an area 
represents the measured and registered value in the control report. A measured value must not be under 80% of 
the required minimal thickness, in case in which, the product will be nonconforming regarding the thickness of 
the layer of paint. 
In general it is required that the parameters should be between 60-90 microns, give or take 20% for the first layer, 
and after applying the second layer of paint, as a correction of the first layer of paint, or transparent varnish, these 
numbers double. The most obvious cases of unconformities are due to not applying a layer of paint of an 
appropriate thickness. We may have a thin layer of paint, thinner than 48 microns, in which case, even without 
using a thickness measuring device, an unequal shade and appearance of the paint can be noticed, different from 
that of the standard product. In case in which the layer of paint is thicker than the allowed limit (108 microns), 
the surface begins to resemble yeast dough or orange peel. 
x The lack of the paint’s resistance to bending. This defect belongs to the category of defects that surface only after 
some destructive tests are done; they are due to the lack of proper polymerization of the layer of paint after the 
application of the powder coat paint on the surface of the product. When the painted surface is deformed with a 
blunt object (mandrel), the paint will show tearing with an uneven aspect, the peeling of the paint may even be 
possible in the respective area. 
x The paint’s lack of resistance to impact. It is another defect generated by the same factors as shown before, but in 
the case in which the surface suffers significant impact by blunt object. 
3.1.2. Unconformities generated by the quality of the chemical pre-treatment 
Before painting, the surface of the product has to be cleaned and prepared for a sufficient adhesion to be achieved 
which can then respond to physical, mechanical and chemical factors.  
The incorrect adhesion of the layer of paint falls into this category as a defect. It is a weak adhesion of the layer 
of paint to the surface of the product, which can be local or on the entire surface. The cause of this is a faulty 
chemical treatment, the lack of one or the presence of chemicals, like the presence of silicone products, on the rough 
surface of the product which do not allow chemical substances to clean the surface and to create an exterior layer 
prepared for a minimal adhesion of the paint on the given surface. Thus the most evident effect is that of scaling of 
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the layer of paint, or that of the paint detaching from the surface due to the action of mechanical cutting, drilling, 
tapping, scratching tools etc. [6] 
3.1.3. Unconformities generated by the raw material- the powder paint 
These defects are generated by the powder paint’s low quality which comes from the manufacturer. In the 
majority of the cases the fault is of the manufacturer’s, caused by not complying with the formula of work [2]. There 
are also cases when this problem is caused by the choice of wrong type of paint, like choosing a paint with a 
polymerized layer that is too soft compared to the requirements, and cannot withstand mechanical factors such as: 
scratches, blows etc. or choosing a rougher, paint that is not flexible that will tear when it is bent. This defect is 
called nonconforming resistance to the toughness test (Buchholz) [6]. 
In this subcategory we include the nonconforming paintwork elasticity defect, generated by similar causes of the 
previous defect. 
We should not leave out the contaminated paint defect, generated by the presence of dots of different colour on 
the painted surface, or that of lumpy paint, due to storage in a humid environment or improper transportation. 
3.1.4. Unconformities generated by the quality of the raw material, of the chemical pre-treatment and of improper 
painting 
There are cases when the unconformities have different, multiple causes. Thus, the cause of the defect can 
simultaneously be the fault of the painter, of the paint manufacturer or of the chemical pre-treatment. There can be 
two or even three in the same time. Among these we can list the following defects, their meaning appearing in their 
names [6]: 
x Lack of resistance to the effects of sulphuric environment; 
x An absence of resistance to salty fog; 
x Lack of resistance to the action of the acid-salt (Machu test); 
x Lack of resistance to accelerated/ natural aging; 
x Lack of adequate polymerization; 
x Lack of resistance to the action of the mortar; 
x Lack of resistance in boiling water; 
x Lack of moisture resistance; 
x Lack of resistance to mechanical actions. 
3.2. Types of defects from a customer’s requirement’s point of view 
The control of the product is one of the steps of its quality control [4]. Within this control measurements of the 
product’s quality features are made by using special equipment and techniques designed for electrostatic painting [1]. 
This is achieved with the purpose of assuring the painter about the precision of the implemented process, and 
about the fact that the minimal achieved quality is able to satisfy the client’s requirements. 
Also, the client has a proof that his requests are according to the expected parameters and the product meets the 
specified quality requirements at the signing of the contract with the painter. 
An example in this regard is seen the following table (Table 1), where NOK signifies unacceptable defects, 
nonconforming products, and √ signifies accepted defects, products that are according to requirements. 
In most cases clients have their own standards, classification or expectations that need to be complied with by the 
painter, although there are cases, when the client is not able to present what he or she wants, in this cases he or she 
resorts to the painters ability and knowledge, thus the information from this table is of real use to those who are 
interested. 
There isn’t a classification of the defects specially made for the clients, but the majority of defects sought by them 
may be found in the following categories and proportions (Table 2): 
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     Table 1. Catalog of defects unsupported by client 
Type of defect 
Classifying defect 
Dimension of defect 
 
Area A 




Dust and dirt 
≤ 1,0 mm √ √ √ 
> 1,0 mm  NOK NOK √ 
Fibers 
L ≤ 2 mm √ √ √ 
2 mm ≤ L ≤ 5 mm NOK √ √ 
L > 5 mm NOK NOK √ 
Scratches on the surface of the paint, width ≤ 0,2 mm L ≤ 3 mm √ √ √ 
L > 3 mm NOK NOK √ 
Scratches on the surface of the paint, width > 0,2 mm - NOK NOK NOK 
Orange peel Visual assessment In accordance with the validated standard 
Fish eye - NOK NOK NOK 
Excess of paint - NOK NOK NOK 
Lack of paint - NOK NOK NOK 
Traces of polishing - NOK NOK √ 
Maximum of defects on the side 5 1    2 4 
     Table 2. Catalog of types of defects unsupported by client 
Type of defects %  of the amount of discovered defects 
Visual 73 
Resistance to external factors 22 
Technical 5 
4. Conclusions 
Since electrostatic powder paint coating is a relatively new field in the treatment and protection of metallic 
surfaces, the scientific literature is not ample, and there are only extensive studies within powder paint 
manufacturing companies. 
But even these, due to their expertise, have information that is focused on the field of research and paint 
production and less on the painting process itself [2], this situation being identical in the case of chemical pre-
treatment manufacturing companies. 
On a global scale, the Qualicoat standard is the one that performs a theoretical browsing based on serious studies 
targeting the raw material, the powder paint, the pre-treatment chemical solutions, and the paint appliers but all the 
requirements, methods and tests performed prove the entity seeking Qualicoat licensing presents guarantee that its 
product or service comply with the quality requirements. 
In conclusion, this study is only a small piece of the extensive research study of the entire electrostatic powder 
painting process, meant to be a guide or a manual for the painter, person or entity that wishes to enlarge its 
knowledge in this field. 
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